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im^m 1 1 
m^m 5 1 

ii 5 IBmo»it«^^«o 
[W*«7l 

8 1 

IW^lS 9 ] 

*«m*tfet §«lB/^*;vy<^±^SlffiotTm^itorB1(;^c;g.ffit>ll^'^&CT^^s^)U. -iriB 

BEtJM;^*^S<^ffitJ'ttPo 7|c^<^^: ^(islL^^rilig^^i:. ltrfBJE:tJ^7&-'H(rlBPo J^XJK^i: 

\m^-m. 101 

tffB^#<^^*f d fz\i><omM%=i-'^^\^'^7^^ #rlBBE:^M«IBPo jy.±0 i: # 
IIS^-R 1 1 1 
[i»*Jl 1 2 1 
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10 0 0 1] 

•/±T''fb^^^^'fk^'^^^tf 9/M!^t;^Wv;^xA (/.-TASlMicro Tot 
al Analysis System) tCiSV^T. mH^(Omft'i:mM-t ^fzttKO^^Jl^-:^ 

[0 0 0 2] 

ro Total Analysis System) $>^\/^iiL a b on a C h 

i p tmf fix\^^^o 'fb^^^fv;^ r A ^/hM^b-rs vl t J: «5 . iE^^^aoMi^-^^M^ 
ASli. v;^-rAO/jNM'fb> ■fg:ffi1^b^i:t>':9'*f0#^O:*:ipS^®M;6Wtg>^c 
[0 0 0 31 

±fBL7t:y«-TASl'i3V^T. m/h»i£l^f*I<^»!E#:<7)»{Eti.^$im-r^:^^Ae)lc, m^'^^'^m 

kZ.%WVfz—:)3W<)V^ (One-way Valve) ^^fS^§:rtTV^;s,o ^/•«;wr{± 

^^Ciiitzi i^^iS^jg^f^o ceo J: 9 T^-^aLa.-^^#x.-f ^#:-eo^> 
<^(Cj; ^9i^lfPi-^^^*;^y{i. ^Wl^^n^-y' (Passive valve) Dfff tLTV^;|, 

[0 0 0 4] 

08 (a) iz^-tm^mmmms 0 oox^iiz, 'm^W:^mx')'^^~^^s 0 2Tb^hm^s 

0 6^ ^mUS 0 9^ »fLl^8 0 8^ U^-^N'S 0 4 0MI^-C?g[#:^2SEL7tf^. 8 (b) 
iZ^tX^iZ^ V■^f-/^*8 0 l;&-^>i)£|^8 0 5^ ^MSiSS 0 9> «fe^8 0 7. 'J■9-*--'^'8 

M&.L^mmmzmmir^t\^^^'y:^7-j^if)^x <m\'^istLX\^^^o &,^s ^(o^*)ysLhti 

^ o 

[0 0 0 5] 

(Dmt'B^ff^mm^ . ^mMm<r>n^^(onm%\\mzi.y)mi$u\^x\i^^ im^X'^i^ 

M) o 

[0 0 0 6] 

aJiiE#2 004-30 2 7395 
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[0 0 0 71 

±m (7)^^m^ Kis\^^x\i. m^W:mm i o xmm ^fi^'^>-:f)\^y^v^(omnii 
o t<r>mwjMm<omizxi). mx-ims (c) iz^vfzx^i^. ^y-f)v-fyv\mum^ 

1 *s#Si^^a»ll5 900130-^ 
[#fi=:ft:«2i ^mm^mmmm& i 5 a o ? 3-t 

W^s^'ScM 1]M. Esashi, S. Shoji, and A. Nakano, 
"Normally closed microvalve and microp 
ump fabricated on a silicon wafer, "Sen 
sors and Actuators, Vol. 20, No. 1 — 2, p. 163 
- 1 6 9, 1 9 8 9^ 

[0 0 0 81 
[0 0 0 91 

x.i£}dju^/m^^mm.mm. j±tim(Dmm'i:^miZ'£^mtL. tt:W'^i,zmM^j:mmm^ 

*M<og:fii/N^;i. f<o^x. -^^(D^ > * J: ^ ^^^^ v ;^ x a tr«^t 

[0 0 1 01 

^ > y ;v * ^ 1? 151 X@ ^ / y <^> K <^®J^ J: I? ^ff d ^/J^^lLl^^g^i- hik^ mMmM 
[0 0 11] 

wm.mm.xhox. numwom^h. m%m.^<D^^kz^m-th^'^)^-rt^m^. mis 
kzmt^o 

[0 0 121 

miEJlt 2004-30 27395 
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[0 0 13] 

[0 0 14] 
[0 0 151 

[0 0 161 

<o/N-;v:rt*#x.. «flB^-o>'N';w:/(±. HtrlB^MS15::^[S]-^<7)BufB 

■^m^fzt^ i,zmmy'^)^zfo±mmtTmmit(Dmi,z±]^:hs.t!mi<zBcxi^W}L. buIb 

[0 0 171 

[l&§g ^^iSl-^ ^c«e)o« A<7)?^®.1 

[0 0 181 

^vys 0 o<^±iiiax EI3 (b) izummmi^iTo ^^ji^':rf^<ommii. m^^m^s o 3 
^^■t^mi$^t. icv^gtffes 0 4. 3 0 5 im-t^^mz»ifii^n.^o mmwis 0 1 

7^-r^U<DW^^X^<0. »ft^3 0 4 t3 0 5(^^tC. ^N*^-«3 0 2 liZ X oXW^%W^t^tz 
¥«3 0 1 ;&«»!ti^ filiate, -e-LT»S^3 0 3 OA P t ^^SE^^r^o-CiSS^tLrv^ 
So ¥^3 0 KDmiimms 0 3 0@J: •) <, W3 0 1:&««£1^3 0 3tcl6j;6^oT 

^<aLTii£K3 0 3 i:i?!gi^3 0 5<omm^mLtim^. mi$-<omtiim<'^ iummtfj: 

S o 

[0 0 191 

1114 (a) iz, Z<D^^)l^yi,zm^3 0 4Tb^hm^3 0 3<D\^^iiZWLi^T!}mfi:hm^<Dm 

aiiiE# 2004-3027395 
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i^Lt'J: 0 l<^M-eti. ^K3 0 4mtmm3 0 5ffifl-CEE:tl^*«fl^-r 

10 0 2 0] 

1214 (b) {i> m^3 0 4:^^hm.^3 0 3^(DWL^<DW.ti^ZX*)^\^:hJ±timFi 
UPo i ii&y^^m^'^^iro ¥^3 O l ti. m.B3 0 4<lfl^«iLj^3 0 5#JcoJEtl^tc i 
*)^^t^Tf>K :ifli^W-t^y^^3 0 2<DW^iZ2Lim7t:f3iZX^. mi&3 0 3<DX*) 
□ =SrSCt ■^t::t±M^^v>o ta&ot:. ^#:{±4 0 1 K^i-X ^ ^.^3 0 4:*^?> 3 0 3 
^4fettTV><o ieL#<^J^^^Jliie)-& fc. /^*^3 0 20^7nlltCj:oT¥^3 0 1 

[0 0 2 11 

1114 (c) ii. «iL{^3 0 4;6^ib^l»3 0 3'^<^?i^#:<05EtLlCj; ij^C^JE^I^P 
2 ^J^MffiPo J^l.±-e*)^^'^*^1-o ¥^3 0 l(±s $£^3 0 4ffi!lt^l^3 0 5^H0O)E;^> 
Ml'J:l9Mt. ^5&5T»SE1^3 0 3 (7)A>) P^^Co vi tUC i «9 ^^Oiiixti 4 0 2 ICtf 
1-J;dt^»iLl^3 0 4rt-Cjh^ ¥^3 0 1 iiWLi^<omt)iZX':>X. m.m3 0 3 0AI9P 
«r->-U ^^Lfz^mx-m^^tLmi'f^o m^3 O 41ffl*-t>en*b$tLTV>^JE:^J-6«fl5l>9^ 
;6-tL;S> t . TO 3 0 1 {±^N';t- 3 0 2 (DWtt) <t o TSiElfe 3 0 3 OA *) Pj^^ ibSItt, 

[0 0 2 2] 

tti. i<?>/N*;u-:/{i> tifE!^3 0 3;&-P>S£1^3 0 4-v(7)^j^^-g|Lr^±^^c^i^i$■fr*c: 

t;{i««^_t^^>5&^-e^>;2.o ^<Dfzif>. m,^3 0 4>(>^ib»iLl^3 0 3 ^Og^^x^r J; oT^C^ 

[0 0 2 3] 

J^)l^-f-fymm-t ^S.t}W.mit^^^^ 3 O 20^•«;^^^^ *5J:LF^¥'K3 O 1 tslEj^S 0 3(^ 
[0 0 2 4] 

tfz. WL'^(omm^±if>fzt^iz^ ^^^<Dm7ttsx^m.3 o KiTco^e^wM'&o ^n- 

KX'O. ^^^/^-;^r-ePp1M^:^'9^i"5&^of^S t i c k i n g ({± «9 o ^) , 

-r :b ^mTl)m\^ t fw^^ l::M5i:tJ i 19 1± 19 o ^j: 1 1 tc t^M ^> v ^ t ^ Pp^MtJ^ 

[0 0 2 5] 

s t i c k i n gi^mzmmt^j:i^^j:y^^x^^j:m^izii. /^^^^m^M <-r ^ ^ tK X 
m.i^(r>mmi±if^fz^i>. mmw3izx^^m3 o ii!}^%(D^m'izmh-rizm^M-A^ 
mw-r^2:^dizmn-t^^tiim^X'it>:ho ^oid^j^-^fi. m.^3 o 3m-d^hs.ti'S: 
Wi^ii-^^tizxy). W3 0 i^%<DumzM-r^ti!)^uimx$>^o iieo^itfi. ¥ 

3K3 0 1 i:gKI^3 0 3om®IS:^< t> PH^^St:i:fett^/^*<0^^:^J*/h^ < -f-S 
[0 0 2 6] 

/<^3 0 2isxx>wu3 0 KDuntLXii. ^^ir ^mmzMLxm^^^^ . 

^ Ml- ^ <7)mo^ HI L T . ^^-r ^ mWi K^LX itt^Ti** ^ #*l--e :}x itz 

mWW 2004-3027395 
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^ o 

[0 0 2 7] 
10 0 2 8] 

[0 0 2 9] 

3 0 loM^^e$-«t'5><^i:5&^^«^-e^)^o «5 , W3 0 1 xm^3 0 3 OX 

10 0 3 0] 

[0 0 3 1] 

X. immm5^<Dm^n izm^t^'t-^^m-t-r^ FiW'^(DW-u^xW'r ^ m^. 

^3 0 2^cJ:S5:#«l:e^i^ «f'C^«it3MtT*t#^f4«-e*^e:i: Lv^o ^ixtcj; 

mm3 0 5 iZi3ijr^S.t)^:^i!)^^'t''mi<znLxnmtfj:^tti>^Z. ^m<D^&:i>M 

[0 0 3 2] 
[0 0 3 3] 

liI9fi. :^§tmo/'^)\^:ft:m^^xm^Ltimi^'y:^TJ^X$>:s>o :$:v;^'rA{±sEg&9 0 
1. ^'(^y^T.mms 0 2^ »£j^9 0 3. /N';V7'9 04^ HPLC*9A 905J: 
tL^o »!il^9 0 1 ti. ^(DTi^UX^^^ /^;^m^9 0 2 t^^9 0 3 iz^mt^o 
03 HPLC*7A90 5lc^^LTv^^o 9 0 2 4'lcti/N^;V7^9 0 4 

[0 0 3 4] 

(omieim^m^m-r^m^af^^^o gi9 0'>;^xAT-t±. m^9 o nz±miz^m:-t^i(isisk 

(yfmm) X^mLfzU^^MQ O l. rLii&9 O 3 StMLT. HPLC:*7A90 

mk<^m*^^<^ttix\^^x^mizm^^j:\^^m^7t)''^^o Ltzij^^x. m,xmm<r>w^^ 

^'^^ ^-^7.^,^9 0 2flajc|R^L, 9 0 5 '^<^>^A$-Jgit^ J: «9 iEfil^SJ^^f 

miiE# 2004-3027395 
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10 0 3 5] 

-g-Ji. /•<;vy9 0 4 {iliScLfct tt?5fe^o sKi^S 0 3i5J:0''HPLC:^7A9 0 SilOO 

m^<omxLti^.ft<Dii>iW^ii/^-( .^^:^m^9 o 2^l!l^nR^$^^. hp LC*^^ 9 O 

5 tr{i^X$tv5rV^o 
[0 0 3 61 

So ^Itttr J: 19. t!fc#t±g£1^9 0 3 4:^tTHP L C*7A 9 0 5 izMX^i^^^o 
[0 0 3 7] 

J':JL±®i^t7t i 9 ^^M^^•X7-r ^ 9 0 2 lc:$:^^lcJ:>5,/N';V7'9 0 4 =S:^SLs ^ 

;^^'f 9 0 2mizWim-r^^t^mmt^j::ho 

[0 0 3 8] 

T- A =£-i®ffi -r ;& C *s nl H t * * o 
10 0 3 9] 

o mi (a) 1 0 0t4> ^-0»!Li^t:::|a^i-SiiiDl^ 1 0 5> m—Om 

mKmmi-^m,^ i o e. i o 7 . m=ommi,z:^m-r^mm 1 1 1 . mm<Dmmz 

M 1 0 8 ^>frL-CvvSo tfz. 0 6 ti^mi 0 7 <DWHZI,im—<^^'^)^y^izmM-t^ 

12=$-. sK^l 0 9 tm^l 1 OOKic{i0-(^>'N';v-/tcffl^-t-'&/N';v:^l l 3 
>^^LTV^J|>o ^^{^1 0 biZii^ -ikAm^mmmi O 8 t{±itffl«<7)^icV-9-*-/N*l 0 
. iti^ 1 1 1 iiAffl^MMFf lost iiMm<^Ml<z V -if-zs- 1 0 3 »SlI^ 106 

Kit. 1 1 2 iHti^mo^iiZV'^-^^l 0 2 75^ 1 0 Kit. /N';^-/! 1 3 

(iitffi90^tcU-if-/N'l 0 4 5{»«^^$tL-rv>-2,o 
[0 0 4 0] 

U-9-'-/N'l 0 1 . 1 0 2. 1 0 3. 1 0 4<7)^fi^iHi. mm m^L^j:^^) tmMH 

it^ti-Tv^T. c^xt>m®{±^ mfe izmif^ m£E ^ ©j^ -r ^ * o $ij^ j: ^ t mil 

V^;&o /N'^VT"! 1 2 ti. ?j^j^l 0 6i(>^hmmi 0 7 ^(DmfHtl^KMM^-^. ^(D[ti]^<D 

m.fntmm-r^M±^^)^yx'$3^o tfz. /n';w-/i 1 3{i. ^i^i o 9^^hm^i i o^ 

[0 0 4 1] 

i>J.T. mi^mmmmi O Om; 19, ^||^<^?K#:<^^^:^^twj: 19. -^»<^-9-:^7';i' 
(a) 

(a) xmx'ii. m-<^mm. m-<r>mm. m=<^m&. ^EgoifEi^:fej:of-€-tLib4o 
(Dm^<^^mmzm-'(omii^^mtziro 

[0 0 4 2] 

miE#2 004-3027395 
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mmmz x^xv ■9-'-^^*i3 j: zf^ ^^ji^ir^m-r^ ^tKx^ x^mx ^^xo mm $ tt 

[0 0 4 31 

(b) am 

[0 0 4 4] 

(b) Xg=^lill (b) KTFto V-^'-^^l 0 2K'^mn^trj:^U^^^/^fz'^>^ 

L> ^ > ■/;v75^m^ftM»fLtw i i9 , >; 0 2 . mm i o e , i i 2 

. sEi^ 10 7. aAffl^M@fr 108. »SJ^ 1 0 9 . ^n*;^^ 1 l 3 > ^I^ 1 1 0 . U ^f- 
/^*l 0 4 tv^^M^-e^i&f -2» i^iw. #V-r-/<0«S«:pf5-r'2.o i?8x.i^V-^*->'N'l 

0 2 tciitt^m^iSr V•^f->'^*l 0 4 J: 'i)lS5 < i"* ^ i:-e. i(7)»{Ltt^5^^i-;|) ^ i:>?»^m 

v^*-^^'l 0 1 1 u-r-zN'i 0 3(om^^. ^lixm^^mmi o 8<^^gi3 

mil i^<D-^yyjv<7)^^mLim<:^t-^^x^^o ^mmj^mK^^^xa. m^mm: 
mizx*)^'i)\^-:rmz^^-r^Kt}mPi ii^'^)i^ri!)mW}'^^mmx$)^s.t}^Po x*)i> 

/h$v^/c«6. 01 (b) ox^cf. /^';^yl 1 3 {iPiv^/-)bc^t3:5roTv^;|,o /s;i/-7'i i 
2tcg3bT{±. ?£i^<^^tt{iSEi&i 0 6;0>ibmi^l 0 7--(7>»£ttT-ab'l>/cie>. ^:a^>liv^ 

[0 0 4 51 

(c) X^ 

( c ) x®-et±. mm 4 ^(omm<o^mm^m<7)m=i(om.i^^^:i<Dmi^mmmm^m 
\^^xm=<7)m,mizmx-r^j:n^^iso 

[0 0 4 61 

( c ) X@=^|ll 1 ( c ) KmiTo 'J •^f-/^* 1 0 1 J: «9 . *° > yiCTBlrfflm^ftit 

mir^mi^X;k:hJ±tlMPo JSiL±<^'fi(c^ , 1 3 {±0itl^ 1 O9:0^^»tLl^l 1 0 

^<Dm.i^<Dmn^Mmir:ho tfz, i 2 ^>»!l1^1 0 7-^-^ibmmi 0 e^^oiJtLttSr 

8. stEi^i 1 1 t^m-r^-^ommo^t^j:^). :i<7>mfnzx^mxm^^mmi 0 s 

4'tcabo7t-^#{±^i9ljl'ba-9->-/;V7''7i5^1 1 A^'m^L. mmi 1 1> 'J-9-'-/^l 0 
[0 0 4 7] 

tfz. 112 (a) . (b) Km-txoiz, m~oWumt^m(Dm.m(D^mm^^mKi' 

'7^<J^m.-kmt^^^^^^'^^-^^^o ^h\:.\t, Wi2 (c) . (d) lc^1-J:^tc, 
m-(r>m.m h f^- o«El^<7)fiSg8#«: A*L#x. x A =£:f^^-t ^^Xib ^ o 

[0 0 4 8] 

%fz. (c) XSl'isv^-c. /N';^yi 1 Z-hm^(r>m.i\^^^-^\v-MM^'f\^. ^pm.(om. 
^■hmmi 0 9;d^ib»K!^i 1 ^^m.X^hXn\-^^t^ir^^hi,^^xi>h^ icociinc 

1 4«r^^tT?^^-r*Clt;&«TOfc^r;So 

[0 0 4 9] 

:$::s-e{i. ^-(om.^m.wm^h\^xmMBiW^. ^-(n>mMmmm>L\^x^^y-f^ 

[0 0 5 0] 

aiiiE# 2004-3027395 
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Sov>^rAic>^t^-frTIS:fi-1-:2>^:i:tc<t »k M<0'>:^x a^tH^-T^SC: fcT&^prfgt^r 

I^Mf^B 1 ] 
10 0 5 1] 

[0 0 5 2] 

msizmi (Dm.i^mMmm:<DM:ii^mj:i'^Mm^m-ro mmmi^^mmmma. m 5 (b) 

K^i-X^iZ, 00> 501^ 502. 503> 504;6^ib^^olEI5 (a) 

H 1 ti^$tL-&5Sj&j&«?^^$tt;|,^5 0 0<7)¥MIii=^^-ro !il5 (b) 115 (a) 

f^oB-B' m<owMm> m5 (c) t±05 (a) »t»<^c-c' ' m<om'mm^^i-o 

[0 0 5 3] 

115 (b) iriJ). mmm^i 0 9i)-hy^}^y'^. ^Lxm,mi i o^rsiit-cv-^f 

-/N'l 0 4 trait's ^-eO:^#:6tJ>5^^JS^r^-ro ^^^5 0 0 «=f ir5l^fi£$ttfc« 1 0 9^ 
3iiiLfc^#{±> |g:K5 0 4 tC?^^$iX7t;^;V-*-;V5 0 5 «r®oT. ^5 0 3l*|t' 
^^^$^^y^c^^';^•7'l*l^£J^01*I. ^V^»{Ej^=^:ti-^^J^3 0 4 iC^iA^tt^o ^5 0 3 1*1 
lc?fM§ttf^^:te3 0 5iL#c0JE:^j^J;tF/N':t-^3 0 2 0/-?^^^lij; l9^^$tL^» 
<^^^^S:tt. W3 0 l7&^m^5 0 2\H<Dm^^m.m^^ir^mi^3 0 3<7)A>9P^Sv^ 
ff^^. mmi^5 0 2F«3«0±V^»{tj^^:t1-^Mlt3 0 4l*I-ejh^ •^ttm±»£1^3 
0 3^limfiX\^^i!)^^£\^^o — :^r. ¥^3 0 l7&mi^3 0 3 OXl9 P«rSCtt?t'M^'Srd^ 
o/s:^-^. m#«S&3 0 5. ^iLi^3 0 3'^MiSL. ^5 0 mi,zr^]^^ixtzm^ 5 0 
6-^i:»it:?x^o ^Of^. ^«5 0 2 5 0 7 ^riiilL. ^5 0 

3 frz^^$*Ly;:^;v-5^-;i/5 0 8 =^iii§Lx ^^5 0 4 l,ZJi^.m^tltz^)U~yi->- }V 5 0 
9 'SriiigLf^m. *fe5 0 0 tC?l^^:&ttfcgEJ^l 1 O^t&X^ii^o ^LXV'^-^<1 
0 4 ^MfiL■rvX■rAO^-^.0^$^^;&„ 

[0 0 5 4] 

^u<o-t-^(om^^:)^Tiizm.m-t^o ^5 00,50 i<^ip.^«.{±2 0 0-5 0 Oyum-c- 

*^o^5 0 2. 5 0 40J¥<;5«.{i2 0 0 A*m*eab-&o ^5 0 0, 5 0 1 t^^^^^a-S 
m^Oif^iil 0 0 /am. m^li2 0~1 0 0/«m-eib*o 0 3{±S0I^^fflv^ 

m 19 s '> U =f V =? >mtm.yy V y(Dm^-A^ 5 m/ 0 . 5 ;« m/ 2 0 0-5 

0 0 ;umi:^:oTV^i,o *«5 0 2. 5 0 3. 5 0 4 tc?g^$tt^;5<.;V-J^-;V3 0 3 , 
505. 507. 508. 5 0 9 fiit^ 1 0 0 m-e^b'&o v'^;V7'F«30i:v^»£l^-e?^^$ 
tL-|,«i^3 0 4. 3 0 5«. it#3 0 0 Aim-Cab-So >'^';^y«'3^^-r*¥^3 0 1 ttit@ 
2 0 0 m. J?<^ 5 fi m-e. /N*;t- 3 0 2 5 0 ;u m. W-^ 5;um. ipI20~40;/m 

tr^^o 0 5<0-^^. ■tfj:i^i^^^(D^j:\^mm<r>^U3 0 1 tM^S 0 3 (OmMit 

5 fx mtr^^o ^5 0 4 M^^) ^-^"^(OW-^H 1 mm-e^-So 
[0 0 5 5] 

^iw. ^^mm<D/^)]y-:r<Di^mj:mi:um-r^o iii6f±. ^5 o 3of^^:^i*Sr. is 
5 (b) izisi,f:bB-B' mwmizmM-r^mmizxmLfzi>(Dx^^o 
t-f so 1^6 0 o<^. =iy<om^5 fimomiizy :i- v v y^^^^-ris^ffiv^-c 

. 7* M'vf;^ h601trJ:t)|ll3 (a) 0 1. >'^^- 3 0 2 S:#tr>'^;i/7* 

WtJct. ;^;i'-.i^-;l/5 0 8«::f-r*>'^^'->?:?l^^t7fe [06 (a) ] o 
[0 0 5 6] 

^H. M/v;^ h 6 0 1 ^^yf-^i^-^^^iiLTSO I^^6 0 O^Sr. S Fe 
C4 Fs ;^;^0:f7X^t;J: ^ ^ J^y ^L. 5 /u m<DW-U3 0 1 . z^^- 

miE# 2004-3027395 



2003-375388 ^ ^- : 9/ 

3 0 2fc. y<.;v-*-;i^5 0 8 ^*:5^^L7t [116 (b) ] o '?-<^^> vVn^^-fb 

10 0 5 71 

v'Mm'it7Km:i^om.-^mm^x^m^^m^vfz me (c) ] » 

^tl. S O I 0 0<Oiy') =! y<Dm^2 0 0- 5 0 0 fxm<DmKy ^ h U V^^ "7 

-ffe^rffiv^r. 7* M^v':^ h 6 0 2 trj: »9JiEj^3 0 4 i:. 5 0 8 

^^^->i:'mmLfz [me (a) ] o 

[0 0 5 81 

^tc, 7;}- M^>^>^ h 6 0 2 =gra^y9^>:?'TX^fc LTSO 1^6 0 O^s SFe 

me (e) ] o 
[0 0 5 91 

^Iw, 7*M^>^Xh602 ^sc.y^-y^-rx^t: LTS O 1^6 0 O^omtH^fi 

4 ^)\^~:^-}\^5 0 S^'B^Lfz me (f) ] o 
[0 0 6 01 

xzj^mwtit:^m:^(r>m^mWLKxy)mR^i9cW^vti me (g) ] o 

JJ]L±0#i!iXStw i »J ^ 5 0 3 <^»5t**^^ L^o 
[0 0 6 1 1 

^5 0 0. 5 0 1 {±x :^y:^m^i^y ^ h V VV^y ^ ^tKF^m^^fz^ 
y^y^^KX ^m^^^-^^-^>V-r:ho ^5 0 2 (±->V ay^m^^. *«5 0 3 ill! 

7* h 'J V^7-7'f ^i: S Fe •ff:^tC4 Fs :«f;^07'7X-Ttc i ^ >' 
^om^'^t>-frtc-cf^M-r'&o ^5 0 4 {4. :^^;^«rfliv^. K^^;^ hJUnXtCT;^ 

[0 0 6 21 

IJ)l±0:^^-e'ftSi$:h.^c*JK5 0 0. 501. 502. 503> 5 0 4 J: 

y)m^Lfz (iii^t^v>) o 
immm 2 1 

[0 0 6 31 

flSL^-H P LC(high performance liquid chromatog 

r a p h y) K x ^M^^ir ^tztb<omm^i^u\^fzo mi iiz^<Dmmm^^i-o 

[0 0 6 41 

7 0 3. iss^7 0 4> s^=<^s£!»T-*^ati^7 1 1. mm<om&r-^^m7 o o. m,^ 

7 0 7. jiAffiiS^M®B>f 7 0 5 ^mV. 0 3 ^^£1^7 0 4 <^^tw/N';uy 7 0 8 =Sr. 

«Sl1^7 0 6 tm.^7 0 7<^KiC/t;V7'7 0 9 ^^-^ho ^^7 0 3 tc{4. /n*;^^? 0 8 h 
{±MJ<^^t' U-^f-^N'7 0 »iLj^7 0 7 tc{±. /N';v7'7 0 9 t\imm<r>^k^') ^-^^ 
7 0 2i)mm^fiX\^^^o m^7 1 0J3(4. i3EAffl^^®M7 0 5 i: tii^frffiflO^ir^* 7 
0 0O^SB;5^<c>*°>7'7 12i3<tt>"7n-3>'hn-^-7 1 Zifi^W.'^fi. m^7 1 1 

\tmxm^mmm7 0 e t\mn(Dmz^u^mmm.. ■r^^*.HPLC:«/7A7i4 7&^ 

[0 0 6 51 

/^;i/-7*7 0 8. 7 0 91C. US (b) ti:^L7taiL'ft:MMi/jS}^-^^^7'=S:ffiv>^o 1215 ( 
b ) <nm 10 9. 1 1 0 7 0 8 X-kt^i-^^ixm^ 7 0 4. 5!Eg& 7 0 3 tc. 
7-7 0 'dX-\t^K^ixmm7 0 6. «iE^7 0 7\,Zi)fz^o V•¥-/^'7 0 1. 7 0 2. \,Z\t 
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[0 0 6 6] 

^mn^'^yzfiumut t-cii. '^')^)i^m. ^^y-^v?: i o omMu > 

mmmwL (ph=7. o ; kh2 po4 -Na2 HP 04 ) izmm^-^fzm^:i(^mmim 

[0 0 6 71 

mwi^^AL. m%mMWi.i,zx i)m^7 0 3. ^^jvy? 0 »Kj^7 0 4. ax^^s^^ 

7 0 5. 0 6. ^^';^■7'7 0 9. m^7 0 7 t ^l^^iioT. ';if-/N*7 0 2-^ 

fclfc^-r^o *^<^^. iJ^->'^7 0 1 <^>m^^ 5 k VIC^^L. V-if-^N'7 0 2iSr©%i- 
0 7 (a) ^XSfti. ^N*;i^r7 0 8. /^*;^■/7 0 9 J±^*&PSv^-cv^-&o 
[0 0 6 8] 

^t'iii7 (b) {ZTf-ir 2: 0 iz ^ yi-'yiT 7 1 2Kxy)m^7 1 0Km%WiMmi^ 

BE^J^eniJPi--?>o Cl^^^cJ; i), /N';vy7 0 8> ^ J; J>Vs!-;i'7^ 7 0 9limChft. itXm^ 
mU7 0 5 4'<^^^**«J«)fl5l'btLT-»J->'y;vy7^^7 1 5?:5^^L. JE:^3»iLlC J: f) glEj^ 7 
1 1 ^mW}LX. ^S|553*^'f^eT'^^HPLC:^^A7 1 4tC^A$tL^o 
■:ft,z:^t)mi\LfzS.tiiiO. 1-0. 3MPa-e^)^o 
[0 0 6 9] 

HPLC*7A714{±^ ODS (^^^ ^T'v'MfcvU *) * ^ A 'Srfflv^/citffi^' 

ie^^5fcozS:g{±2 8 0 nm-eab^o ^MMM. y^y-ji^<7>m 

[0 0 7 0] 

]ik±<ox^iz^ m,%TS:mmtsj3m.^m.^^iy'^^^tizxi)mwL(omii^mmL. — 
^m<7)^y^)i^^w^^<oj±tjmzxoxmm-r^iy^-T^:^mm,x^^o mizuPL c 
-e {±. m.%mmm i<zx^s.tim^-^^Km^^ m&t} -e-y- > =s: &a l it tttf «b -r 

mmm s i 

[0 0 7 1 ] 

'Aiz^ m5xv^mLfz^m^m^mmL. ^^mr^vun--^ (g i u t a 

mate d e h y d r o g e n a s e ) . fL^-m K^y■:^--^f (L a c t a t e d 
ehydrogenase) . J.^ 7--t* (E n o 1 a s e) . TT'-;vm^"^--^f (A 
denylate kinase), f-n^'n — Ac (cytochrome c) <D 5 

mm<o^>y^^mwi^iiPLCizxi)^m^^^^fzib<omm^i^uLfzo m7\,z^<oM 

[0 0 7 2] 

mw:7 0 oamsjiizm^^ti. m—<ommx-i>^m^7 1 o. ^-<Dm^'c^^Mm 
7 0 3. ^1^7 0 4. f^=<7)m^x^^m.m7 1 1. ^Eg<^»iti^T-*);5>»iL^7 0 6. mm 

7 0 7. aAffl^M«»»f7 0 5 ^mV. mm7 0 3 tmm7 0 4<Dmi.Z^^)^y7 O 8 =Sr. 
^1^7 0 6 tmm7 0 7(^^tw/N*;V7'7 0 9 ^r^-f^o «!lI^7 0 3 izii, f^)\^-f7 0 8 i: 
liit<il<0®tw';-if-/f 7 0 1;&«. gSi&7 0 7 lct±. /^';^•7'7 0 9 t {ijtfflflO^j:: V -"f-^N* 
7 0 2;&«gig$:|^TV^^o siti^ 7 1 0 « . ^Affi^MMB^f 7 0 5 ^: fiMJO^t::^® 7 
0 0<5D^tl5;6^'b*°>7'7 1 2i3J:i;^7D-3>'hn-9-7 1 3;6^^g^$tt. »Sj^7 1 1 
lii^Affi^MMBf 7 0 5 ^ \tmM(r>mz¥^U5^iSxm.m.. -r'&:b*,HPLC:«»7A714^« 

[0 0 7 3] 

/•?;i/r7 0 8. 7 0 9lw. ins (b) L/c»K#MJEraM^^'>'l'':^^fflv^.2,o gl 5 ( 
b ) <^JK^ 1 0 9 . ^iL{^ 1 1 0 7 0 8 X\t^^^fmm 7 0 4. glEi^ 7 0 3 tc. ^n*;!/ 
7*7 0 9 ■e(i'?-tL'r^xSt{&7 0 6. m%7 0 7 lCib^>:'l>o 'J"^f-/'?7 0 1. 7 0 2. \Z\it 
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[0 0 7 4] 

5 0 mw) >i^mmwL (pH=7. 0) izmm^^tim,^:^^^ (^^>/^•^^«o*?•MJS 
: 1. 5mg/mL) ^ffi^t-r^o LT. mu') ^mmwii ^ ^ ^ 

-;v^7 5 : 2 bizm^LtzmWi^MMt^o 
[0 0 7 5] 

7 0 5> ^1^7 0 6. /N';l'^7 0 9. ^i^7 0 7 i: V>-5^1!^=S:®oT. ';■^f-/^*7 0 2 
t^^^i-^o i<^l^^ ';■^f-^^*7 0 lom^«r5 k Vl::lg^L, U -^f-^N* 7 0 2 4:^gfli-t 
-2)0 ^fvT. 1117 (a) (DJM^ii. /^;vy7 0 8. 7 0 9 ti*l-$&gav^TV^^o 

[0 0 7 61 

^tcii? (b) iiZ^irXo^'^ :^y:f7i2\,zx*)m.^7i0izm%^mm.xy)ii-$i\^^ 
BEtJ^rentMlt-So CltttCit). /N*;V7'7 0 8, J: 1>Vn';v:?'7 0 9 C "b^Ts ^Affl^ 

^S7 0 5 ^(OmW^^M(^fir'^yf)y^^9V7 1 5 'Sr^^^L. JEtJ^tLl^J: »9 7 

T'tcj; «jepjraLfcJE:tJ{iO. 1~0. SMPaTr^-Bo 
[0 0 7 7] 

2 8 0 nm-e^^o ^<7)^*s 5 ^mr'li Kn^:h--tf> mMr\^ Vu^i--^^ 

c?v> 5 ^; e - i i: tJ^-C § Tto 

[0 0 7 8] 

>- -Z;!- «9 ^ ^) i±:^J»iLl^ i o Tm^-r>2> vX -r A;^5^m-e § ^ o #IC H P L C 
t? (±, m^ftS^E J: JE:j!3 =Sr {± ic^x. & -m&t) -C''?- >' "/^V ^ L it tLtST* h -f 

[mm±<7)fiJ^^«g141 
[0 0 7 9] 

tgt3&<2><7)-e. miz^y:r±xit^^m^it^^m^ndyi--M^t^mi^:^T^ (yu-TA 
(I11M<^W#'&I^W] 

[0 0 8 0] 

[ins] i^#;{i«»£tL;i,itiwioT^csjE:tjMic:j: *)mm-r^WLi^mmm^<DmM 
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[0 0 8 1] 

1 0 0 ?6[#jt^^S 

101. 102. 103. 104 V-if-ZN* 
105. 106. 107 

1 0 8 'i^xm^mmm 
109. 110. Ill mm 

112. lis Wii^m^mi^^ (/^*;^:/) 
114 "^r^zTjUzfy^ 

3 0 0 miif-mmm'^ 

3 0 1 

3 0 2 

303. 304. 305 ^<;V-/F«9s£l^ 

4 0 1. 4 0 2 WLi^<om.n- 

500. 501. 502. 503. 504 

5 0 5 ;^;^-s^-;^ 

5 0 6 mm 

507. 508. 509 

6 0 0 SOI -^7 

601. 602 V^h Vv;^ h 

7 0 0 

7 0 1. 7.0 2 iJ-r-ZN* 
7 0 3. 7 0 4 mm 
7 0 5 iiAffi^MMBIf 

7 0 6. 7 0 7 mm 

7 0 8. 7 0 9 (/N^^V'-T') 

7 10. 7 11 mm 

7 12 

713 yu — a^Vti — y- 

714 HPLC:^/9A 

7 15 

8 0 0 ?S'f*:ifc^^« 

801. 802. 803. 804 U -f 

805. 806. 807. 808 mm 

8 0 9 -^Affl^^Mfif 
8 10 

8 1 1 m^Mt^J; 0^3^liL;^c-9-:^7';i-7'7i^ 

8 1 2 

9 0 1 mm 

9 0 2 ^N'-f ^N*;^iitl^ 

9 0 3 mm 

9 0 4 

9 0 5 gfE#^^ (HPLC;«y7A) 
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i^m^i mm 
[mi] 



( a ) 



102 U1f-/< 



112 



101 108 1 





106 



107 m 



113 



> 109 

.... 

> no 




— V — 
105 ^ 



J. S. 



104 



100 

/ 



111 m 



103 
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[US] 



^-v^: 3/ 



( a ) 



800 



B 




301 



302 



( b ) 



302 y<:^ 



304 dm 




^^^^ 303 
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[117] 



( a ) 



701 




704 



706 



707 



700 



714 



711 



702 



( b ) 



OH 





715 
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8/ 



ims] 



( a ) 



802 



y -If — y< 

801 809 



0 



800 mm^t 



mk 805 [ 



806 



/ 



807 



803 



808 



804 
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[1^9] 



902 /<>f /N'Xiigl^ 
901 ^ 




905 m^'^f (HPLC:*7A) 
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^^2 0 0 3-3 7 5 3 8 8 ^ ^^c, - 



#M2 003-375388 
^'^^^ 50301828206 

nmmm±m 0093 

¥^1 5^1 1^ 1 OB 



i^mxitmm] 
i&:^xi±^m 



000001007 

m^llP;^fflETA^3T@3 0#2-i' 
100069017 

M^UMiA^diti^ 2TS1 1#5-^ ¥jfn^ kf 

Mm mm 
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#®2 0 0 3 - 3 7 5 3 8 8 ^ ^ ' 

M A m M m m. 

[000001007] 



^' f^^JJ. 19 9 0^ 8^3 OH 



f ^ ^-5il[P:*:fflETA^3Te 3 0#2^ 
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